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Abstract 
The Victorian Planning Minister’s response to the ‘Coastal Climate Change Advisor Report’, initiated by the 
Baillieu government in 2010, identified the need to “initiate ! a skills audit with the view to developing a 
range of professional development courses to meet the shortfall of professionals with the capability to assess 
coastal climate change impacts” (Victoria 2012). The following paper addresses this deficiency by examining 
how Australia’s higher education and further education sectors currently attend to the issue of coastal 
planning.  
A detailed review of a large number of national and international planning programs was undertaken to 
highlight the subject matter contained in each program with a specific focus on any coastal planning courses. 
Working from a theoretical perspective, the first part of the paper addresses why a dedicated subject on 
Coastal Planning is required in the present Australian planning school syllabus, and how such a program 
would be positioned within the intent of PIA’s Education Policy.  
Utilising the benefits of Problem Based learning and Student Centred Learning in relating to delivering a 
Coastal planning course, the second part of the paper provides a theoretical overview of the types of 
competencies which students may be expected to attain when undertaking such a course. 
The third part of the paper proposes a series of 12 lectures to underpin a unit titled “Coastal Planning: The 
Australian Context” which includes a draft lecture relating to the monitoring of Coastal Erosion in Adelaide. 
 
1. Introduction 
To paraphrase Andrew Ash of the CSIRO “! there are some things we’re very clear about. We know the 
sea level is going up, we know temperatures are going up, we have a high degree of confidence in some 
regions that things are drying. So we can use that understanding of the climate system to be making 
decisions now” (Dr Andrew Ash, CSIRO 2010). 
One of the purposes of this paper is to examine how Australia compares in relation to other industrial 
countries regarding coastal planning/legislation and education, and to identify which universities in four 
countries (UK, USA, New Zealand and Canada) are providing planners with tertiary planning subjects 
directly related to coastal planning. 
In Australia, regulations relating to coastal protection and management have been legislated in both New 
South Wales (NSW) and South Australia (SA) as early as the 1970s, and policies focusing on erosion, 
flooding and sea level rise were being developed in SA in the early 1990s -with subsequent strategies 
referencing climate change as early as 2004 - one of the more pressing issues to be earmarked in the recent 
‘Coastal Climate Change Advisor Report’ was the “shortfall of professionals with the capability to assess 
coastal climate change impacts”.. 
Developed in seven sections this paper highlights the number of tertiary educational institutions currently 
providing courses in coastal planning and to articulate the learning objectives and draft syllabus for a 
prospective unit on coastal planning. 
Questions relating to the educational options currently available for planners to improve their skills relating to 
climate change and coastal planning have been posed by organizations ranging from the American Planning 
Association (APA) to the Victorian State government. Barbara Norman in ‘Planning for Coastal Climate 
Change – an Insight to International and National Approaches’ (Norman 2009) presents various directions 
for addressing climate change and coastal planning for: the Asia Pacific region, Europe, Canada, USA and 
South Africa.  
The following five points were derived from both Norman (2009) and the recently published Coastal Climate 
Change Advisory Report (2012) for the Victorian State Government: 
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• The UK is already on its second series of coastal impact plans; 
• New Zealand has the Auckland Regional Coastal Plan and the Waikato Regional Strategy; 
• South Africa passed a comprehensive integrated coastal management act; 
• Canada has a coastal area protection policy which is a national response to climate change and 
adaptation. This takes the form of the use of a land-use buffer zoning response to coastal 
inundation, with emphasis on community engagement at a local level and the application of risk 
management processes in developing strategies for adaptation (n.b. the Provinces of New 
Brunswick & Nova Scotia are highlighted as specific examples); 
• The USA has provided a national framework for coastal planning at the state and local levels. The 
National Oceanic and Atmospheric Administration (NOAA) and the United States Environmental 
Protection Agency are the principal national bodies involved in examining the impacts of sea-level 
rise. 
The American Planning Association (APA)  in 2011 conducted a survey of 700 members working in coastal 
communities. The research goal was to establish the coastal geospatial tools, data, and training needs of its 
members. The results from the survey were incorporated into the National Oceanic and Atmospheric 
Administration (NOAA) Coastal Services Centre website entitled ‘Digital Coast’. 
These respondents included professional planners mainly from the public sector representing all of the 
coastal regions in the United States that had been grouped into 9 sectors: 1 Atlantic Northeast; 2 Mid-
Atlantic; 3 Atlantic Southeast; 4 Gulf of Mexico; 5 Caribbean Sea; 6 Great Lakes; 7 West Coast; 8 Arctic and 
9 Pacific Islands. The survey identified that the biggest challenge North American coastal planners were 
currently facing were training deficits on how to use available tools (Americian Planning Association 2011). 
Drawing on the research aims of the APA, and a selection of five countries reviewed by Norman (2009), the 
following presents the results of an internet survey of 205 undergraduate and post-graduate planning 
courses from Australia, the UK, the US, New Zealand, Canada and South Africa.   
2. Survey - Coastal Planning and Higher Education, Identifying Course Availability  
The methodology involved a series of internet searches of all planning schools recognized and 
accredited by the following professional bodies: 
• The Planning Institute of Australia (PIA) ( 25 universities ); Figure 1 
•  The Canadian Institute of Planners (CIP)(17 universities); Figure 2 
• The New Zealand Planning Institute (NZPI) (4 universities); Figure2 
• Royal Town Planning Institute (UK) (RTPI) (33 universities);  Figure 3 and  
• The Association of Collegiate Schools of Planning in the USA (ACSP), a consortium of university 
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Figure 14 Australian Planning Schools Source:(Planning Institute of Australia 2012) 
 
Out of a total of 205 undergraduate and graduate programs reviewed, the survey indicates that only 11.2% 




Figure 15. Canadian and New Zealand Planning Schools: Source:(Canadian Institute of Planners 2012; 
New Zealand Planning Institute 2012) 
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Figure 16 United Kingdom Planning Schools  Source:(Royal Town Planning Institute 2012) 
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Figure 17. US Planning Schools Source:(Association of Collegiate Schools of Planning 2012) 
The results from the internet search revealed that: 
• 7 of 126 (6.35%) of Association of Collegiate Schools of Planning (ASCP) had a coastal planning 
unit (East Carolina University, Florida State, Stony Brook University, UCLA, University of Florida, 
University of North Carolina); 
• 7 out of 33 (21.21%) of RTPI schools had a coastal planning unit (Cardiff University, University 
College London, University of Brighton, University of Liverpool, University of Manchester, University 
of Strathclyde and the University of Ulster); 
• 9 out of the 25 (36%) of PIA schools had a coastal planning unit (Canberra, Sydney, Griffith, 
Sunshine Coast, South Australia, RMIT, Western Australia, Curtin and Edith Cowan); 
• 0 out of the 4 NPZI schools had a coastal planning unit (Auckland, Massey, Otago, and Lincoln). 
• 0 out of the 17 CIP schools has a coastal planning unit (UBC, Calgary, Dalhousie, Guelph, 
Manitoba, McGill, Montreal, Northern British Columbia, Université Du Quebec a Montréal, Ryerson, 
Saskatchewan, SFU, Toronto, Waterloo, and York). 
Sources: (Royal Town Planning Institute 2012), (New Zealand Planning Institute 2012), (Canadian Institute 
of Planners 2012), (Association of Collegiate Schools of Planning 2012), (Planning Institute of Australia 
2012) 
3. Course Development Considerations 
Two of the key considerations when developing any course are: 
1. Prescribing a set of learning objectives that can be measured; and 
2.  A suitable pedagogy for the delivery of the course content. 
John Dewey (Frederick 2012) stated that students learn by doing (praxis), which is central to the relationship 
between learners and their changing beliefs. 
Several pedagogical theories have been asserted as frameworks for learning (Frederick 2012). Problem 
Based Learning (PBL) is one such pedagogy, and it is already an acknowledged methodology in 
professional educational and architectural (project-based) design studios(Forsyth 2004). The operative 
difference between PBL and traditional answer based learning is that students are challenged to learn to 
think, more specifically, ‘how’ to think rather than ‘what’ to think.  The goal is to increase problem solving 
competencies as opposed to manipulating skills that are designed for structured and well circumscribed 
problems.(Thomas 2009) 
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PBL is well suited to planning and design. Its approach to problems helps to prepare students for future 
events by mimicking  ‘real world’ emergent and unanticipated situations and circumstances (Ferreira 2006). 
The PBL pedagogy is central to the development of hands on tutorials, such as the one shown in Section 6 
of this paper. 
Student Centred Learning (SCL), which maintains a preference for analysis and critique over rote-learning or 
memorization, is another such methodology seen as a possible method for the transformative and 
motivational teaching. Student centred learning, founded on social constructivist theory,  contends that 
knowledge is context specific. The learner is involved in the production of the knowledge instead of being  a 
passive receiver of  fixed  truths (Moulding 2010).. 
The proposed Coastal Course contains a mixture of PBL and SCL methodologies which will attempt to fulfil 
some of the key principles underpinning the quality assessments of planning education. These assessments 
include: 
• Learning outcomes; 
• Quality not quantity; 
• Application  of theory to practice and 
• Start of a cycle of lifelong learning.  
(Source: (Association of European Schools of Planning 2009) 
The Association of European Planning Schools has taken these key principles and developed a set of 
competencies for each planning subject that is delivered throughout their European school network. The 
competencies include: 
• Methods for problem definition and collaborative problem solving in interdisciplinary and 
multidisciplinary settings 
• Thinking in terms of concepts instruments and measures and management of knowledge for 
practical application 
• Valuing and managing the built and natural environment 
• Anticipating future needs of society including the appreciation of new trends and emerging  issues in 
planning 
• Integrating aesthetic and design dimensions in spatial planning proposals  
• Devising plans programmes and measures and guiding implementation policies 
 
Source: (Association of European Schools of Planning 2009)   
 
When devising the proposed coastal planning course syllabus, three basic RTPI learning outcomes were 
adopted to direct course content development. They were: 
1. Subject based outcomes with subsume learning objectives which are complex discipline based 
outcomes that are capable of being assessed: 
2. Personal transferable outcomes including acting independently; working with others using 
information technology ;gathering information; and communicating effectively organizational skills 
and generic academic outcomes 
3. Making use of information by thinking critically by analysing  and synthesizing ideas and information 
 
4. What defines a unit in Coastal Planning? 
A unit in Coastal Planning in the context of this paper is defined as having:  
• the concepts of sustainable development for developing coastal areas;  
• coast geomorphology; marine and coastal law; coastal planning principals and policy;  
• climate change and its effects on the coast; and  
• the role of remote sensing GIS and modelling on visualizing for predicting the future movement of 
Australia’s coastline. 
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In the United Kingdom, the RTPI, in conjunction with seven of the 33 university courses it accredits, had to 
develop specific training units to assist in the development of coastal planning and management (Royal 
Town Planning Institute 2012). 
For this review a unit in Coastal Planning would have learning objectives similar to those identified by RTPI 
and would expand on some of the key components indicated by the UNESCO’s Institute for Water 
Education. A composite of what is considered to be effective learning objectives is listed below: 
• Comparing and applying the concepts of sustainable development and carrying capacity to both 
developed and developing coastal areas;  
• Describing the basic principles of coastal geomorphology and associated physical processes; 
• Explaining how coastal geomorphologic processes are affected by sea level rise, various forms of 
development and human action; 
• Applying basic ecological concepts in the design of coastal planning strategies; 
• Comparing the impacts of sea level rise and different land uses on coastal ecosystems; 
• The ability to demonstrate an understanding of Commonwealth / Federal, state, and local laws and 
regulations governing development and protection of coastal communities and evaluate their 
effectiveness; 
• The ability to identify and describe specific coastal management problems and propose appropriate 
planning techniques and risk assessment/mitigation procedures for their resolution; 
• The ability to work with the multidisciplinary facets of coastal management and to be effective in 
developing integrated planning approaches to coastal zone development; and, 
• The ability to develop effective land-use response strategies to coastal inundation, through effective 
community engagement at a local level. 
 
5. Rational for Course Content 
 
What topics or issues should be included in a 12 week coastal Planning course and how can those 
topics justify their inclusion into such a course? The selection of topics were influenced by the RTPI and 
the UNESCO Institute of Water Education and the respective work that was undertaken to develop the 
coastal planning subjects that were developed for British Local Government Authorities. 
 
The RTPI identified the following components as key to a Coastal planning course: 
 
1. Coastal Geomorphology 
2. How Coastal processes affected by sea level rise  
3. Concepts of Climate Change 
4. A basic understanding of coastal policies and legislation 
5. Ability to analyse and visualize the impacts of coastal change 
6. Community Engagement Principles 
Source: http://www.rtpi.org.uk/knowledge/publications/ 
 
The Proposed course addresses: 
 
1. Coastal Geomorphology in Weeks 1, 5, 6, 7 8 and 11 
2. How coast processes are affected by sea level rise Weeks 5, 6, 7, 8, and 9 
3. Concepts of Climate Change Weeks1, 5 7, 8, and 9 
4. A basic understanding of coastal policies and legislation Weeks 2 and 10 
5. Ability to analyse and visualise the impacts of coast change Weeks 5,6,7,8,and 11 




6. Proposed Unit Outline 
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The syllabuses of the 23 identified coastal planning units were examined for unit content in conjunction with 
their learning aims and objectives. The proposed unit we are submitting for discussion is a composite of the 
best or most relevant features from 23 programs studied. This approach asks what educational information 
will be the most useful and important for planners from a Victorian and Australian viewpoint in understanding 
coastal planning and climate change. The rational for the selection and inclusion of the following topics was 




Introduction and Terminology including the basic concepts of Coastal Planning 
 
Week 2 
Victoria, Australian and International Coastal Policy 
Students will have the opportunity to develop their overall and general knowledge of coastal policy issues, 
problems, the politics of coastal policy, and some of the proposed solutions to coastal issues. 
 
Week 3 
Significance of the coastal zone 
Detailed overview of the historic, economic demographic importance of the coastal zone to Australia. 
 
Week 4 
Economics and Demography of the Australian Coastal Zone 
Students will be given an overview of the economic and demographic activity in the coastal zone.  
 
Week 5  
Introduction of Marine and Coastal Processes 




Beaches, Cliffs, Rocky and Dunes 
An introduction to the following: 
• Concepts of cliff evolution, morphology, cliff dissection, coastal landslide and rates of cliff recession; 
• Concepts of beach evolution, beach sediments, beach morphology, beach erosion, and beach 
nourishment; and, 
• The types of dunes, i.e. fore dunes, parallel dunes, cliff dunes and old and new dune creation. 
 
Week 7 
Coastal zone interpretation and the role of Remote Sensing and GIS 
Provides hands on training with the latest techniques in GIS and remote sensing 
 
Week 8 
Interactivity modelling of the Coastal Zone 
This exercise deals with coastal erosion in Adelaide. The lecture and exercise used data from a local beach 
erosion assessment project in SA. The beach is located in the greater metropolitan area of Adelaide and is 
part of an extensively developed shoreline only 7 kilometres from the city centre. Due to its proximity to the 
city much of the beach’s naturally protective dune system has been built over and replaced by sea walls, 
and sea-grasses that once slowed income waves have been dying due to pollution. 
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Week 9 
Concepts of Climate Change and the Coast – Scientific Perspective 
Introduce simple concepts and observations regarding weather and the marine and coastal environment 
and build into more complex enquiries and investigations regarding the physical, chemical, biological and 
geographical aspects. Students will better comprehend the science behind marine and coastal climate 
change and be able to make use of this knowledge in their decision making within their communities and 
work environments. 
Week 10  
Ocean and Coastal Law 
A hodge-podge of laws and approaches apply to the oceans and coasts. This component is about how law 
copes with emerging science and policy. It depicts examples of legal success and disappointment to 
highlight the mechanisms and principles of marine and coastal law. 
 
Week 11 
Integrated Coastal zone Management 
Focusing on the international dimension of integrated coastal zone management, students will examine the 
big picture issues affecting the world’s coastal areas and oceans. Case studies will be used to illustrate the 
grave problems of mismanaging coastal and economic resources 
 
Week 12 
Future of the Australian coast to 2100 
This would be the capstone lecture of the program tying together the previous 11 weeks of learning. 
 
7. Example Tutorial: Week 6 Beaches, Cliffs, Rocky and Dunes 
The proposed tutorial for Week 6, Monitoring Coastal Erosion in Adelaide, relates to beach erosion. This is 
an abridged version of much larger tutorial exercise. The data was provided SA Department of Environment 
and Planning in Adelaide and Clarke University in the United States. Clarke University adapted the SA data 
in its user guide for the remote sensing and GIS package called IDRISI. Clarke University developed IDRISI 
as a teaching tool for environmental planning and resource management. In addition to IDRISI software 
Clarke University has developed a series of workbooks illustrating how IDRISI can be used in planning 
applications.  
 
The workbook on Marine environment and resources was modified to produce the following coastal planning 
tutorial: 
 
Learning Objective  
To better understand coastal process along beaches 
 
Tasks to be undertaken 
• Examining beach profiles; 
• Creating surface models; and 
• Fly though of a beach 
 
The exercise commences with the students examining four years’ worth of digital elevation Figures for the 
same Adelaide location (Figure 5). The students are first asked to explore and query the data values in the 
respective Figures (the Figures were created with point data). They are then required to display a vector line 
illustrating the beach and the corresponding infrastructure (Figure 6). Students overlay the infrastructure file 
over the beach Figure and are then required to examine its digital signature (Figure 7). The digital signatures 
indicate the levels of sand removal from the beach. In part two of the tutorial, students are required to 
construct a surface or digital elevation model. An elevation model can be constructed from point data. Five 
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separate processes are needed to produce the terrain model and beach fly through. The final product is a fly 
through of the beach area. Students can now visualise what the beach appearance is in 3D and compare the 
3D image to the 2D Figure on the right (see Figure 8). 
 
 
Figure 5 Monitoring Coastal Erosion in Adelaide 4 years of digital elevation Figures (Herron 2012). 
 
 
Figure 6. Vector line display illustrating the beach and corresponding infrastructure (Herron 2012). 
 
 
Figure 7. The digital signatures indicates the levels of sand removal from the beach (Herron 2012). 
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Figure 8. Digital signatures indicate the levels of sand removal from the beach (Herron 2012). 
 
7. Conclusion 
The two aims of this paper were to highlight the number of tertiary educational institutions providing units in 
coastal planning and to present the learning objectives and draft syllabus for a unit on coastal planning.  
 
205 universities offering accredited planning degrees from Australia, the United States, New Zealand, 
Canada and the United Kingdom were examined via the internet to determine how many institutions offered 
a unit in coastal planning. The results indicated that only 23 programs or 11.2% were deemed to have 
offered such a unit. Australia had the largest number of universities offering a coastal planning unit with 9 
followed by the USA and the UK with 7 respectively. No university in either Canada or New Zealand offer a 
distinct coastal planning unit in its respective planning university syllabus. 
 
It is anticipated that before long Australian planners will have the knowledge that the higher education sector 
will be able to provide them with an effective suite of units to assist in meeting the challenges of preparing 
well in advance for the impact of climate change on the Australian coastline. 
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